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METHOD AND DEVICE TO USEA MOBILE 
TERMINAL WITH A NEW SUBSCRIPTION 

BACKGROUND 

0001 1. Field of the Invention 
0002. The invention relates to a method and a device to 
freely use a mobile terminal, also called handset, when sub 
scribing a new contract with a different operator from the one 
the mobile terminal is locked with. Such a different operator 
is for example a Mobile Virtual Network Operator (MVNO), 
allowing at least Voice and data exchanges on a telecommu 
nication network. More particularly, the invention relates to a 
method and a device for allowing the free usage of mobile 
terminals. 
0003 2. Background Art 
0004 Currently, mobile terminals are sold with an opera 
tor lock, implemented whereby the mobile operator has sub 
sidized the mobile terminal. The telecommunication opera 
tors implement a lock mechanism so that only a Subscriber 
identity module containing the IMSI of that operator can be 
used. It's known as described in the ETSI standard, that the 
locked mobile terminal checks for a specific Mobile Country 
Code (MCC)/Mobile Network Code (MNC) within the Inter 
national Mobile Subscriber Identity (IMSI) during its initial 
ization phase and unless the IMSI matches the predefined 
IMSI in the mobile terminal, the subscriber identity module is 
rejected and considered as not valid by the telecommunica 
tion network. 
0005. Currently, as disclosed in US2001030235, a proce 
dure for checking the validity of smart cards in a mobile-radio 
end device is known, comprising the steps of reading, by a 
mobile-radio end device, a portion of data stored in an Inter 
national Mobile Subscriber Identity of a smart card in the 
mobile-radio end device; Comparing the at least a portion of 
data with allowed value range stored in the mobile-radio end 
device; and allowing operation of the mobile-radio end 
device with the smart card by the mobile-radio end device 
when the portion of data read from the Smart card in said step 
(a) is within the allowed value range stored in the mobile 
radio end device. 
0006 MVNO today sell many (U)SIM-only packs to end 
users. That means that the MVNO provide to end-users an 
UICC implementing subscriber identity module (SIM) or 
universal subscriber identity module USIM. When end-users 
insert their MVNO (U)SIM card into their existing handset, 
they are often disappointed to find that the handset remains 
locked to their network facilities unless the end-user pays an 
unlocking fee or the remainder of the monthly fees until the 
end of the contract. 

0007. The end-user can pay to have their handset unlocked 
on the black market but this is not always possible and is an 
extra expense incurred by the end-user. 
0008 Currently Different Handset locking mechanisms 
are implemented and mobile telecommunication operators 
agree upon several different parameters stored on the Sub 
scriber identity module, which must be verified by the hand 
set during the initialization sequence. 
0009. These subscriber identity module settings are usu 
ally the following fields: Leading MCC/MNC digits of the 
IMSI field, or GID1/GID2 values. The more important of 
these two fields is the MCC/MNC digits but both can possibly 
play an important role for the subscriber identity module 
initialization check. 
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0010. A small proportion of Mobile network operators 
today are implementing SIM lock via GID1/GID2 and the 
principal means of mobile terminal locking is via the IMSI. 
Consequently, when a mobile virtual network operators 
(MVNO) provides a subscriber identity module to a new 
end-user, unless the end-user has an unlocked mobile termi 
nal, he cannot use the mobile virtual network operators 
(MVNO) subscriber identity module. 
0011 Consequently, when a mobile virtual network 
operators (MVNO) provides a subscriber identity module to 
a new end-user, unless the end-user has an unlocked mobile 
terminal, he cannot use the mobile virtual network operators 
(MVNO) subscriber identity module. 
0012. There is consequently a need to provide a way for 
the end-user to use his mobile terminal when subscribing for 
a mobile virtual network operators (MVNO) subscription or 
prepaid contract. 
0013. It is in fact desirable to provide an efficient way to 
allow the mobile phone end-user to benefit from this new 
MVNO subscription, even if the mobile terminal he has was 
previously, during the phase the end-user had a contract with 
another network operator, locked by the said network opera 
tor. There are indeed locked mobile terminals MVNO new 
customers would like to use. 

SUMMARY 

0014. The invention relates to a method and device to use 
a locked mobile terminal with a new subscription. This 
method is based on presentation of several IMSI and detec 
tion of an IMSI with valid MCC and/or MNC code replaced 
by another IMSI so that the end-user can use his new SIM card 
with the locked mobile terminal. 
0015. Other aspects and advantages of the invention will 
be apparent from the following description and the appended 
claims. 

BRIEF DESCRIPTION OF DRAWINGS 

0016 FIG. 1 represents the main steps related to a system 
implemented in order to achieve an embodiment of the inven 
tion, and 
0017 FIG. 2 is a flowchart showing a sequence of steps, 
according to one method in the system in FIG. 1 for allowing 
the usage of the locked mobile terminal in order for the 
end-user to use his previously locked mobile terminal with his 
new Subscription. This new Subscription could be as an 
example a MVNO one. 

DETAILED DESCRIPTION 

0018. Hereafter, an embodiment of the invention will be 
described wherein the end-user is placing calls using a mobile 
terminal associated to a subscriber identity module, con 
nected via a mobile radio communication network Such as 
GSM or 3G telecommunication network. 

0019. A dedicated SIM application is stored in a memory 
of the said subscriber identity module, which could be imple 
mented as a personal token like an UICC card as defined in 
ETSI standards. This dedicated application can be transferred 
or installed into the mobile terminal memory in another 
embodiment. Associated data such as the IMSI file canas well 
be stored into the subscriber identity module's memory or, in 
another embodiment, into the mobile terminal's memory. 
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0020. There are several ways by which the said dedicated 
SIM application can allow the end-user to use his mobile 
terminal with a MNVO subscription. 
0021. According to one aspect of the invention, there is 
provided a method that is implemented on the said system. 
0022. In order to allow SIM lock, as described in the ETSI 
standard, the subscriber identity module stores in one of its 
memories a per-country list of the operators MCC/MNC 
codes as described into step 1 of FIG. 1. For example in the 
United Kingdom, the subscriber identity module would cur 
rently store the following codes, which codes are well known 
as recited in current standards: 

UK Operator 1 234 hi1 
UK Operator 2 234 #2 
UK Operator 3 234 #3 
UK Operator 4 234 fia. 
UK Operator 5 234 his 

0023. At each power-on of the mobile terminal 100, the 
subscriber identity module provides to the mobile terminal 
the standardized value of the IMSI (International Mobile 
Subscriber Identity) containing the MCC/MNC from the list 
integrated 200. 
0024. The IMSI is a globally-unique code number that 
identifies a GSM Subscriber to the network. The IMSI is 
linked to the end-user account information with the carrier. 
The IMSI resides in the subscriber identity module, which 
can be moved from one GSM phone to another. 
0025. Once the mobile terminal is successfully powered 
on with an IMSI code that successfully passes the SIM-lock 
check 300, the dedicated SIM (subscriber identity module) 
application registers itself to an event at the end of the mobile 
terminal subscriber identity module initialization procedure. 
0026. The correct/real IMSI value of the MVNO is then 
inserted by the dedicated SIM application into the IMSI stan 
dardized file and a request is made so that the mobile re-reads 
the value of the IMSI file and re-attempts network registration 
500. This correct/real IMSI value of the MVNO typically 
does not include a MCC/MNC code which is accepted by the 
mobile terminal. 

0027. In one preferred embodiment the dedicated SIM 
application remembers which IMSI value from the list was 
Successful and at the next mobile terminal power-on, it pre 
sents that IMSI during the initialization procedure. Again, 
after the SIM-lock check, the dedicated SIM application 
repeats step 200 and inserts the correct IMSI and re-requests 
the mobile terminal to re-attempt network authentication pro 
cedure. 

0028. A detailed implementation can be based on the fol 
lowing embodiment: The mobile network 30, owned by an 
MVNO, sell subscriber identity module card prepaid packs in 
all of their mobile phone shops. When a user enters the shop, 
they ask for a subscriber identity module pack. When the user 
inserts the subscriber identity module 10 into their mobile 
terminal 20, the mobile terminal displays “SIM locked 
because their mobile terminal is locked to the mobile network 
operator 30. 
0029 Implementing a dedicated SIM application installed 
into the subscriber identity module 10, the following steps 
will follow: 
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0030 The User inserts the new subscriber identity module 
10 with the said dedicated SIM application available on it as 
shown on step 1. 
0031. The said dedicated SIM application presents the first 
“dummy” IMSI with operator 1 MCC/MNC code as dis 
closed in step 200. 
0032. The mobile terminal remains locked and displays 
“invalid SIM card 300. 
0033. The user powers off the mobile terminal 400. 
0034. The user powers on the mobile terminal 100, so that 
the said dedicated SIM application presents the second 
“dummy” IMSI with operator 2 MCC/MNC code 200. 
0035. The mobile terminal remains locked and displays 
“invalid SIM card 300. 
0036. The user powers off the mobile terminal 400. 
0037. The user powers on the mobile terminal 100 so that 
the said dedicated SIM application presents the third 
“dummy” IMSI with operator 3 MCC/MNC code 200. 
0038. The mobile terminal is unlocked and displays the 
network search Screen but cannot gain access to the network 
as a false IMSI was presented 500. 
0039. The said dedicated SIM application then automati 
cally replaces the IMSI with the real 30 MVNO IMSI and 
requests the mobile terminal to re-read the IMSI value and 
retry network registration procedure 500. 
0040. In one preferred embodiment, in order to save time 
and to optimize the end-user experience, he said dedicated 
SIM application memorizes that it was successful with the 
operator 3 MCC/MNC code and that it should use this code 
first next time 500. 
0041. The user is successfully authenticated on the net 
work 30 using the correct IMSI step 2. 
0042. The user can place calls, send SMS and/or use data 
services, depending of the MVNO subscription he paid for. 
0043. In the preferred embodiment, at next power-on, the 
operator 3 MCC/MNC code is presented first. The mobile 
terminal SIM-lock is overcome and then the SIM application 
automatically replaces the operator 3 IMSI with that of the 
MVNO IMSI at the end of the initialization procedure. The 
SIM dedicated application requests that the mobile terminal 
re-attempts network registration. 
0044. In the case where operators use a Group Identifier 
(GID) lock then this value can be stored by the table and 
switched in the same manner as the IMSI. 
0045. From an end-user experience point of view, as an 
example, when the end-user goes online to buy a SIM pack he 
then receives a subscriber identity module. When the end 
user inserts this subscriber identity module into his mobile 
phone, step 1, the mobile phone, following the ETSI standard, 
displays “SIM card invalid’ because it is locked to another 
telecommunication mobile network. 
0046. If the dedicated SIM application described above is 
available on the MVNO subscriber identity module, the fol 
lowing will then happen: 
0047. The end-user associates the new MVNO subscriber 
identity module with the mobile terminal. 
0048. The dedicated SIM application described above in 
the new MVNO subscriber identity module presents the first 
“dummy” IMSI with operator 1 MCC/MNC code. 
0049. The handset remains locked and displays “invalid 
SIM card”. The end-user powers off the mobile terminal and 
then power it on. 
0050. This can happen several times, depending of the 
number of IMSI stored. 
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0051. The dedicated SIM application described above in 
the SIM presents the N-1 "dummy” IMSI with associated 
MCCFMNC codes. 
0052. The handset remains locked and displays “invalid 
SIM card’. The end-user powers off the mobile terminal and 
then powers it on. 
0053. The dedicated SIM application presents the last 
“dummy” IMSI with correct MCC/MNC code. 
0054 The mobile terminal is unlocked as the dedicated 
SIM application has successfully by-passed the IMSI check 
and therefore the handset displays the network search screen 
but cannot gain access to the network as a false IMSI was 
presented. 
0055. The dedicated SIM application automatically 
replaces the IMSI with the real MVNO IMSI (incorporating 
the real MCC/MNC) and requests the mobile terminal to 
re-read the IMSI value and retry network registration proce 
dure. The dedicated SIM application memorizes that it was 
successful with the last MCC/MNC code and that it should 
use this code first next time. 
0056. The user is successfully authenticated on the net 
work 30 or the equivalent national roaming partner network 
using the correct IMSI. 
0057 The user can then use his new MVNO subscription 
and set up calls, send SMS or use data services. 
0058. At next power-on, the stored MCC/MNC is pre 
sented first. The mobile terminal SIM-lock is overcome 
straight away and then the dedicated SIM application auto 
matically replaces the stored IMSI with that of the MVNO 
IMSI at the end of the initialization procedure. The dedicated 
SIM application requests that the mobile terminal re-attempts 
network registration now that the MCC/MNC check has been 
by-passed. 
0059 Another step can be added, allowing the SIM appli 
cation to remember which dummy IMSI value from the list 
was successful and at the next power-on, it presents that IMSI 
during the initialization procedure. 
0060. The SIM can tell the network authentication is 
expected to be successful thanks to the updating of the loca 
tion information file with data indicating, as a function of the 
considered area, when the authentication has already been 
successful or not and which adapted dummy IMSI code to be 
used at first attempt in which area. Again, after the SIM-lock 
check, the SIM application repeats the step above and inserts 
the correct IMSI and re-requests the mobile terminal to re 
attempt network authentication procedure. 
0061 Those skilled in the art should recognize that the 
method described above is also applicable to other types of 
communication sessions between two devices operable either 
on the same network or different networks. 
0062. The dedicated SIM application (not shown) is pref 
erably stored on the subscriber identity module, more specifi 
cally in the subscriber identity module memory. 
0063. According to one embodiment, this subscriber iden 

tity module can also be a piece of software, the dedicated said 
application being in this case also a piece of software. 
0064. According to one other embodiment, the dedicated 
SIM toolkit application is stored in the subscriber identity 
module memory for implementing the method that is dis 
played using the MMI (Man Machine Interface) of the mobile 
station. Such an application is also known as an applet, or 
more specifically a cardlet, when implemented on a JavaTM 
card type of subscriber identity module. 
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0065 Hereafter, this application will be referred to as an 
agent application. The Subscriber identity module processor 
executes this agent application. Advantageously, in a pre 
ferred embodiment, everything happens into the subscriber 
identity module. 
0.066 Although the invention is described with SIM tool 
kit application, it is not to be construed to be limited as such. 
For example, although not ideal, the said dedicated SIM 
application can be developed so that to be executable on the 
mobile terminal and sent to the mobile terminal memory. 
0067. As another example, although the mobile terminal 
and the subscriber identity module are shown and described 
to be linked devices, it should not be construed to be limited 
as such. They can be as example two separate devices com 
municating using contactless channels such as infrared IrDA 
or ISO 14443. 
0068 Another advantage of the present embodiment of 
the invention is to propose to the end-user a free solution to 
use mobile he already paid for without needing to pay addi 
tional fees. 
0069. In one embodiment, relating to the case where 
operators use a Group Identifier (GID) lock, this dedicated 
value can be stored by the table and switched in the same 
manner as the IMSI. 

1. A method to use a mobile terminal with a different 
operator from the one the mobile terminal was previously 
used with, on a telecommunication network comprising the 
said mobile terminal and a personal, said method comprising: 

a step of personal token actuation in the mobile terminal; 
and 

a step of presentation of an IMSI code from the said per 
sonal token to the said mobile terminal, and wherein 
when there is detection by the mobile terminal of the 
presentation of the IMSI code with at least one selected 
from a group consisting of an expected MCC and an 
MNC code, the step of presentation further comprises: 

a step of replacing the said detected IMSI code with an 
IMSI code of a different operator, and 

a step of requesting the mobile terminal to re-read the IMSI 
code and retry network registration procedure. 

2. The method according to claim 1, wherein the step of 
replacing the detected IMSI code with the IMSI code of the 
different operator is followed by a step of memorizing that the 
IMSI code of the different operator was successful with the 
last IMSI code and that the IMSI code of the different opera 
tor should use this code as the first presented IMSI code at the 
next personal token actuation. 

3. The method according to claim 1, wherein the step of 
IMSI code with at least one selected from a group consisting 
of a correct MCC and a correct MNC code presentation is 
preceded by a step of repetition of the presentation of other 
IMSI codes stored into the personal token. 

4. The method according to claim 1, wherein the step of 
presentation of the IMSI code to the said mobile terminal is 
followed by a step of invalid SIM display on screen of the 
mobile terminal. 

5. The method according to claim 1, wherein the step of 
replacing the detected IMSI code with the IMSI code of the 
different operator is preceded by a step of displaying a net 
work Search screen on a screen of the mobile terminal. 

6. A terminal system comprising: 
a mobile terminal; and 
a personal token which the terminal system is configured to 

store and run instructions for allowing the terminal sys 
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tem to use the said mobile terminal with a different 
operator from the one the mobile terminal was previ 
ously used with on a telecommunication network, 

wherein said instructions, when executed induce the termi 
nal system, when there is detection of a presentation of 
an IMSI code with at least one selected from a group 
consisting of an expected MCC AND/OR and a MNC 
code: 
replace the said detected IMSI code with an IMSI code 

of the different operator, 
request the mobile terminal to re-read the IMSI code and 

retry network registration procedure. 
7. The terminal system according to claim 6, wherein a 

dedicated application is stored in the personal token, wherein 
when said application is run by the personal token, the appli 
cation performs: 

presentation of the IMSI code to the said mobile terminal, 
in case of detection of the presentation of the IMSI code 

with at least one selected from a group consisting of an 
expected MCC and an expected MNC code: 
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replacing the said IMSI code with the IMSI code of the 
different operator, and 

requesting the mobile terminal to re-read the IMSI code 
and retry network registration procedure. 

8. A personal token for being associated to a terminal inside 
a communication network (30), wherein the personal token is 
configured to: 

store and execute instructions which, when executed, 
induce the personal token into presenting an IMSI code 
to the said mobile terminal, wherein when there is detec 
tion of the presentation of the IMSI with at least one 
selected from an expected MCC and an expected MNC 
code: 

replace the said IMSI code with an IMSI code of the 
different operator, and 

request the mobile terminal to re-read the IMSI code and 
retry network registration procedure. 
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